Prevention of irradiation-induced salivary hypofunction by microvessel protection in mouse salivary glands.
Treatment of most head and neck cancers includes radiotherapy. Salivary glands (SGs) in the irradiation (IR) field are irreversibly damaged resulting in severe hyposalivation. We evaluated the importance of SG endothelial cells to this IR-induced injury, and whether serotype 5 adenoviral (Ad5) vector-mediated transfer of basic fibroblast growth factor (AdbFGF) or vascular endothelial growth factor (AdVEGF) complementary DNAs would afford radioprotection. Four hours after IR, microvessel density (MVD) in SGs decreased by approximately 45%. However, if mice were pre-treated with either AdVEGF or AdbFGF 48 hours before IR the loss in MVD was significantly reduced. An irrelevant vector, AdLacZ, encoding Escherichia coli beta-galactosidase, was without effect. After 8 weeks, IR reduced salivary flow by approximately 65% in untreated mice. Mice pre-treated (using 5 x 10(9) particles/gland 48 hours prior to IR) with AdLacZ exhibited a reduction in salivary flow similar to untreated mice receiving IR. However, irradiated mice pre-treated with AdbFGF or AdVEGF showed a significant improvement in their salivary flow, to approximately 70% (P < 0.01) and 80% (P < 0.01), respectively, compared to non-irradiated control mice. These results are consistent with the notion that injury to the adjacent microvasculature may play an important role in SG radiation damage. Furthermore, our results suggest that a local transient treatment directed at protecting SG endothelial cells may be beneficial for patients undergoing IR for head and neck cancer.